Pancreatic phospholipase A2 hydrolysis of phosphatidylcholines in various physicochemical states.
Bile salts-phosphatidylcholines-cholesterol mixed micelles, native bile, egg yolk and intralipid emulsions were used as pancreatic phospholipase A2 (EC 3.1.1.4) substrates. The enzyme activity depends on the bile salt/phosphatidylcholine molar ratio. The enzyme had a low specific activity on bile phosphatidylcholines, because of the existence in native bile of a high bile salt/phosphatidylcholine molar ratio generating unfavorable conditions of hydrolysis, as demonstrated with mixed micelles. However when the bile salt/phosphatidylcholine molar ratio from bile was decreased to 2 : 1, enzyme activity increases up to an optimum. This optimal activity was about one third that observed when the substrate was mixed micelles. Under these optimal conditions a simultaneous hydrolysis of intralipid and bile phosphatidylcholine mixture shows comparable initial hydrolysis rates. During an extended incubation, however, nearly all intralipid phosphatidylcholines and only half the bile phosphatidylcholines were hydrolyzed by pancreatic phospholipase A2. Bile salts mixture or native bile desorb a portion of the phosphatidylcholines from the intralipid emulsion in optimally hydrolysable bile salts phosphatidylcholines mixed micelles. These micelles bind about 85% of the enzyme indicating that hydrolysis occurs primarily in the micellar phase. These results are discussed in terms of fat lipolysis in vivo.